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ABSTRACT : Twenty-two cases, or 23 lesions, of the so-called "gastric cancer in 
the young" under the age of 30 years were studied, in comparison with the adult cases 
in the fifties and the elderly cases over 70 years, and their unique clinico-pathological 
features were described. 
      The early symptoms of gastric carcinoma in the young patients are similar 
to those of peptic ulcer, and often diagnosed as gastric ulcer at first and treated as 
ulcer patients, but peptic ulcer was found in only 9.1 %. All cases in this study had 
gastrectomy. Twelve of 23 lesions were early gastric carcinoma of superficial de-
pressed type. All other advanced cancer belonged to the infiltrative type, and there 
was no localized type. Of these 23 lesions, 70% located in the middle third region of 
the stomach. Histologically, 87.0 % were poorly differentiated adenocarcinoma. In-
volvement of the serosa of gastric wall was found in only 36.4%, and lymph node me-
tastasis was negative in 54.5%. Eighteen of 22 patients are still alive at this moment, 
and 13 of them (59.1%) survived longer than five years after surgery, and are well 
without any sign of recurrence. 
      Prognosis of gastric cancer in young patients was regarded as poor owing to 
its biological specificity, but actually it could be as good as in other age groups, if 
the diagnosis was made early enough and lesions were removed properly. For that 
purpose, needed are repeated endoscopic and biopsy examinations as often as possi-
ble in all cases of gastric ulcer of the young.
       INTRODUCTION 
 Gastric carcinoma in young patients was 
reported at first by Dn rRucH' in 1848. In Japan, 
it was reported first time in 1894 by TaxiGucui )-
Majority of cases reported in early days were 
advanced inoperable cases, but in recent years 
there were found many operable cases in the 
early stage of the disease. 
 In the past 16 years, 22 young patients with 
gastric carcinoma visited our clinic, and all had
gastrectomy without exception. In 11 of these 
22 cases, their gastric carcinoma was in the 
early stage. 
 In this article, clinicopathological features of 
the 22 operated cases will be presented for dis-
cussion. 
   MATERIALS AND METHOD 
 In the 16 years from June 1970 to May 1986, 
941 cases of gastric cancer were admitted to the 
Furusawa-Hospital, and 762 cases (80.9 % )
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derwent gastrectomy. 
 Twenty-two (2.9%) of 762 gastrectomy cases 
were young patients under the age of thirty, and 
11 (4.7 %) of 233 cases of early gastric cancer 
were young patients. Therefore, 11 of 22 young 
gastric cancer patients, or 50 %, were in the 
early stage of gastric cancer. The stage of multi-
ple gastric cancer was evaluated by the progress 
and pathological finding of the lesion of maxi-
mal invasion. 
 The age of 762 gastrectomy cases, 531 males 
and 231 females, ranged from 21 to 85 years, 
57.8 years on the average. Male cases dominated 
female cases in all age groups, but male and fe-
male difference was much less in the age groups 
under 40 and over 70 than in other age groups 
(Table 1). 
Table 1 Age-distribution of patients with gastric 
        carcinoma
Age group No. of cases Male Female Male to female 
  (yr) (%) ratio
   ^-29 22 ( 2.9) 13 9 1.4 
 30-39 47 ( 6.2) 27 20 1.4 
 40-49 136 ( 17.8) 98 38 2.6 
 50--59 191 ( 25.1) 142 49 2.9 
 60-69 211 ( 27.7) 152 59 2.9 
 70- 155 ( 20.3) 98 59 1.7 
 Total 762 (100.0) 530 232 2.3
 Pathological evaluation in this study followed 
the "General Rules for the Gastric Cancer 
Study"3 ), and the unique features of young cases 
were compared with the adult cases of age 50 to 
59 and the elderly cases of over 70 years of age. 
          RESULTS 
1 . Interval between the initial symptom and 
   hospitalization 
 Initial symptoms of 22 young gastric carcinoma 
patients were epigastralgia in 19 (86.4%), indi-
gestion in six (27.3%), and hemorrhagic vomiting 
or occult blood in stools in six (27.3%), presen-
ting typical symptoms of peptic ulcer. No preg-
nancy was involved in these cases. Six cases 
visited this hospital directly within three months 
after the first symptom. Three cases tried treat-
ment at home before they came to the hospital
two to five months after the first symptom. 
Thirteen other cases were treated in other hos-
pitals more than six months and then came to 
this hospital, and nine of them were diagnosed 
as gastric ulcer and the rest as gastritis, but 
carcinoma of the stomach was confirmed within 
a month by radiographic, endoscopic and biopsy 
examinations. 
2. Association of peptic ulcer 
 Of 22 young gastric carcinoma cases, two 
early stage cases (9.1 %) were associated with 
gastric ulcer, but none of the cases had duodenal 
ulcer. The incidence of peptic ulcer in the young 
is slightly higher than 4.5 % in the elderly group 
of over 70 years, although the difference is not 
so significant as 6.3% in the fifties. In spite of 
the low incidence of gastric ulcer outside the 
cancerous lesion, ulcer or ulcer-scar was found 
inside the lesion of carcinoma in 11 of 12 cases 
(91.7%). 
3. Multiple gastric cancer 
 There were found 791 lesions of carcinoma in 
the 762 resected stomachs. Thus multiple gastric 
carcinoma was found in 26 (male 19 and female 
seven) of 762 cases. Two cases had three or more 
lesions. The main lesion of multiple gastric 
carcinoma was advanced carcinoma in 12 cases, 
and early stage carcinoma in 14 cases. In all 26 
cases secondary lesions were in the early stage 
of cancer. Among 22 young patients, only one fe-
male case of age 28 had two early cancer lesions. 
There was no other multiple case among the 
young patients. 
4. Location of gastric carcinoma 
 The stomach can be divided into three regions 
to classify the location of gastric cancer 3) ; the 
upper third (C ), middle third (M) and lower 
third (A). 
 One hundred and fourteen of 791 carcinoma 
lesions (14.4 % ) were located in C-region, 345 
(43.6 %) in M-region, and 298 (37.7 % ) in A-
region. Other 34 lesions (4.3%) involved three 
regions diffusely (Table 2). Table 3 shows distri-
bution of lesions in the different age groups. In 
the 22 young cases of gastric carinoma, 16 of 
23 lesions (70.0%) were in M-region, and only 
three (13.0%) located in A-region. No lesion in-
volved three regions diffusely. The older the age 
of patients, the higher the number of lesions 
located in A-region.
Table 2 Location of gastric carcinoma 
      (791 lesions) 
 No. of lesions ( 70
       CCA) Diffuse 34 ( 4.3        MCA 
Table 3 Location and age-distribution of gastric 
       carcinoma No. of lesions (%) 
Location Age group (yr)               -29 50^-59 70-
   C 4 30 23 
   M 16 86 52            (70
.0) (43.4) (32.7) 
   A 3 72 75                     (36 .4) (47.2) 
 Diffuse 0 10 9 
  Total 23 198 159           (100 .0) (100.0) (100.0)
5. Macroscopic classification of gastric carci-
   noma 
 Twelve of 23 gastric carcinoma of the young 
patients (52.7%) belonged to the superficial type 
in macroscopic classification, and they presented 
the superficial depressed type 3 ) of the size from 
0.9 x 0.8 to 5.4 x 4.7 cm. Four of the other 11 
cases showed the infiltrative type (Borrmann's 
type 3 ) and three diffuse infiltrative type 
(Borrmann's type 4), and four other unclassified 
type (early cancer-like advanced cancer )3 ). The 
incidence of the superficial type was lower in 
the group older than 70 years as compared with 
the young group, but the incidence of advanced 
cancer of Borrmann's type 1 and 2 was higher 
in the elderly group and none in the young group 
(Table 4). 
6. Histologic classification 
 Gastric carcinoma in this study was classified 
histologically into the following types ; Group 
A (papillary adenocarcinoma, well differentiated 
tubular adenocarcinoma), Group B (moderately 
differentiated tubular adenocarcinoma), Group 
C(poorly differentiated adenocarcinoma, signet-
ring cell carcinoma), Group D (mucinous ade-
nocarcinoma) and Group E (specific type)3). 
 Twenty of 23 young cases of gastric carcino-
ma (87.0%) belonged to Group C. No one be-
longed to Group A. In the group over 70 years, 
however, many belonged to Group A and few 
belonged to Group C. In the age group of fifties, 
there was found no significant difference among 
the incidence of Group A, B and C (Table 5).
                  Table 4 Macroscopic classification of gastric carcinoma 
                                                         No. of lesions (%)
Age group Superficial Invading Type Unclassified T
otal   (
yr) type Localized Infiltrative Diffuse inf. type 
   -v29 12 (52 .2) 0 4 (17.4) 3 (13.6) 4 (17.4) 23 (100.0) 
 50-59 66 (33.3) 31 (15.7) 55 (27.8) 21 (10.6) 25 (12.6) 198 (100.0) 
 70^- 43 (27.0) 46 (28.9) 50 (31.4) 8 (5.0) 12 (7.5) 159 (100.0)
7. Depth of carcinoma invasion in the gastric in the fifties and 25.2% in the age group over 
   wall 70 years. The early gastric cancer is less likely 
 In 11 of 22 cases (50.0%) of young patients, to be found in the older patients. Prognostic 
carcinoma invasion was limited to the mucosal serosa-invasion positive cases 3) (ps(+)) were 
or submucosal layer (m, sm ), but only 30.9% found in 36.4% of the young cases, in 45.5% of
                    Table 5 Histologic classification of gastric carcinoma 
                                                     No. of lesions (%)
Age group Histologic classification                                                                           T
otal    (
yr) A B C D E 
    ^-29 0 2 20 (87 .0) 1 0 23 (100.0) 
  50'--59 59 (29.8) 53 (26.8) 78 (39.4) 3 5 198 (100.0) 
  70^- 72 (45.3) 42 (26.4) 38 (23.9) 2 5 159 (100.0) 
A : Papillary adenocarcinoma, Well differentiated tubular adenocarcinoma 
B : Moderately differentiated tubular adenocarcinoma 
C : Poorly differentiated adenocarcinoma, Signet-ring cell carcinoma 
D : Mucinous adenocarcinoma 
E : Specific type 
                   Table 6 Depth of carcinoma invasion in the stomach wall 
                                                         No. of cases (%)
   Age group Depth of ca. invasion 
                                                                         Total 
     (yr) m sm pm ^r ss (a, /3) ps (+ ) 
     ^-29 11 (50 .0) 3 (13.6) 8 (36.4) 22 (100.0) 
    50^-59 59 (30.9) 45 (23.6) 87 (45.5) 191 (100.0) 
    70- 39 (25.2) 41 (26.4) 75 (48.4) 155 (100.0) 
m : mucosa, sm : submucosa, pm : propria muscle, 
ss : subserosa, ps(-f) : prognostic serosa-invasion positive (ss r, se, si, sei) 
a : INF- a, ,8 : INF- /3,
the fifties, and 48.4% of the over seventy group, 
indicating slight increase in the advanced ages 
(Table 6). 
8. Lymph node metastasis 
 No lymph node metastasis (no) was found in 
12 cases (54.5 %) of the young gastric cancer 
patients. Metastasis to the perigastric lymph 
nodes (n~) was found in four cases, to the lymph 
nodes at the base of the left gastric artery and 
around the common hepatic artery (nz) in three 
cases, and to the periaortic lymph nodes (na) in 
three other cases. 
9. Peritoneal dissemination 
 Peritoneal dissemination was found in two of 
22 cases (9.1%) of the young gastric cancer pa-
tients. Both cases had advanced cancer invading 
into the serosa, macroscopically belonging to 
the diffuse infiltrative type and histologically 
to the poorly differentiated adenocarcinoma. 
10. Liver metastasis 
 No metastasis to the liver was found in any 
of 22 young cases. 
11. Operative procedures
 The operative procedures applied to 22 young 
cases of gastric cancer were ; distal gastrectomy 
18, proximal gastrectomy one, and total gastrec-
tomy three. Curative resection ) was performed 
in 19 cases (86.4%), and noncurative resection 3) 
in the rest, owing to peritoneal dissemination 
and lymphatic metastasis. 
12. Postoperative course 
 None of 22 young patients died within 30 days 
after gastrectomy. Later died four patients, but 
the rest, 18 patients, are still alive, and 13 of 
them survived longer than years revealing no 
sign of recurrence(5-year survival rate : 59.1%). 
 Four cases of death included two male and 
two female cases. All had poorly differtentiated 
adenocarcinoma in histological examination 
with invasion into the serosa of the gastric wall 
(Table 7 ). One case, 22-year-old female, had 
curative resection, but died of peritoneal metas-
tasis two years and nine months after the 
surgery. The other three cases had non-curative 
resection and died within one and a half year 
after the surgery.
               Table 7 Young patients with gastric carcinoma died after surgery 
    Cases Histologic Operative findings Survival Causes 
                                             Resection Curability 
Age (yr) /Sex classification H P S n time of death 
 1) 22 /F. por o o se n2 Distal curative 2y. 9mo. P. dissemi. 
 2) 25 /M. por o o se n4 Total non-cur. 1y. 5mo. P. dissemi. 
 3) 27 / F. por o + se n3 Total non-cur. 9mo. P. dissemi. 
 4) 26 /M. por o + se n4 Total non-cur. 2mo. Suicide 
por : poorly differentiated adenocarcinoma, P. dissemi. : Peritoneal dissemination
         DISCUSSION 
 Gastric carcinoma is found often in the fifties 
and sixties of age, and it is rare among young 
people. Definition of "the young" varies in re-
porters, meaning under 454 ), 405,6 ), 357-10 ), or 
30 years. 11-13) In most of the reports by Japanese 
authors, "the young gastric cancer patients" 
belong to the age group under 30 years, 14-19 ) 
excluding the patients younger than 15 years of 
age as "gastric cancer in the child ,20). In our 
study, also, "gastric carcinoma in the young" 
dealed with the cases under age 30, and their 
clinicopathological features were evaluated in 
comparison with "gastric carcinoma in the 
adult" of the fifties and "gastric carcinoma in 
the elderly" of the group over 70 years of age. 
 Incidence of gastric carcinoma in the young 
people varies from 1 to 2% in the Western liter-
ature, 11,21-23 ) 1.3 % in the latest statis-
tics. 11,13 )In Japan it was reported as 1.5% or 
2.4%14,17,18,24,25) According to the Registration 
of Gastric Cancer in Japan, Report No. 16, it 
is 1.9%. The result of our study, 2.9% is not 
far from the reports in the past. 
 Sex ratio : The sex ratio of gastric carcinoma 
patients in different countries. shows a similar 
pattern. The ratio of male patients is twice 
of female patients except in the young group 
in which the sex ratio is equal in most re-
ports. 21,22,24) In some papers, more male than 
female cases were reported, but it often reflects 
inclusion of patients older than 30 years. 13 ) 
Over-all registration in Japan25) shows a lower 
ratio of young male to female, 1 : 1.25, but in 
our study the ratio is reversed to 1.4: 1, although 
male ratio is much lower than 2.9: 1 in the
fifties and sixties. 
 Symptoms and diagnosis : Initial symptoms 
of gastric carcinoma in the young are similar 
to the signs of peptic ulcer so that gastric ulcer 
is suspected at first and treated for some time 
before final diagnosis. 12,13,17,22,26) Thirteen of 
our 22 cases (59.1 %) were treated for gastric 
ulcer in other hospitals. Therefore, endoscopic 
examination and biopsy must be repeated for 
the young patients of gastric ulcer. 
 Pathological findings : Some reported 12,23 
that gastric carcinoma is located in the distal 
stomach in 80% of cases regardless the age of 
the patient. However, BEDIIKIAN et all') reported 
that gastric carcinoma often involves the prox-
imal stomach diffusely in the young patients, 
as did MATSUSAKA et a124) similar findings. They 
presumed mucosal metaplasia as a reason. In 
the recent reports in Japan, many found gastric 
carcinoma of the young in the middle or body 
portion of the stomach. In our cases also, 78.3% 
of lesions were located in the middle third of 
the stomach. 
 a) Macroscopic classification : Predominant 
type of early gastric carcinoma of the young 
was the superficial depressed type in the litera-
ture. 16,19) In our cases, 12 of 23 (53.2%) young 
gastric carcinoma belonged to the superficial 
type, and all of them belonged to the superficial 
depressed type. In the literature, 6,8,11,17,18,24 ) 
most of advanced gastric cancer belonged to the 
infiltrative type, and we found no case of the 
localized type. 
 b) Histological classification : Gastric carci-
noma of the young belonged to the poorly differ-
entiated adenocarcinoma in most cases according 
to many authors, and we found also poorly 
differentiated adnocarcinoma in 87.1% of our
young cases. In the literature, 14,15,23) many 
reported gastric carcinoma of the young involved 
the serosa in most cases and were often associ-
ated with lymph node metastasis, suspecting 
their histologic type as the cause. In our cases, 
however, 50% of carcinoma invasion was found 
in the mucosal or submucosal layers, and only 
36.4% involved the serosa, although 87.0% of 
our cases had poorly differentiated adeno-
carcinoma. No lymph node metastasis was found 
in 54.5% of our cases. Therefore, the high inci-
dence of carcinoma invasion into the serosa or 
lymphatic metastasis is not due to the biological 
specificity of gastric cancer of the young, but 
to the delayed timing of discovery and resection 
of the lesions. 
 Prognosis : Prognosis of gastric cancer in the 
young patients was pessimistic in most re-
ports 10,17) in the past, but 13 of our 22 young 
cases (59.1 %) survived more than five years, 
and other five patients are well and active up 
to date. In conclusion, it is obvious that early 
diagnosis ajid resection in the early stage will 
guarantee good prognosis even in the young pa 
tients of gastric cancer. Furthermore, prog-
nosis of gastric cancer in the young would be 
better than in the older patients, because there 
are less complication of heart or liver diseases, 
diabetes mellitus and others than in the older 
patients so that they can tolerate extensive 
surgical maneuvers and aggressive adjuvant 
chemotherapy much better than the old. 
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